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Twin Otter & Reevant I nstrumentation

Twin Otter Goals:

® To characterize aerosols in the boundary layer
that are fed into convective systems, possibly
participating in cirrus cloud formation

e To measure radiative fluxes under stratiform
cirrus anvils.

| nstrumentation for Measuring Aerosol Size and Composition
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Agreement of Measured Size Distributions
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The overlapping region between the DMA and

PCASP (0.1-0.7 mm) shows good agreement between

the two distributions (dN/dlogD,, within a factor of
two of each other at agiven size).

The overlapping region between the PCASP and
APS (0.8-3 nm) suggests that the APS often either
undercounts or overcounts, but the APS size
distribution appears to be reasonable at larger sizes.
A super-micron mode is usually not apparent in

alther

measurement.

The conversion from APS D, to D, uses a density
estimated from the AM S composition
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RF 8, 7/13/02 : Typical Aerosol
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RF 8, 7/13/02 : Typical Aerosol
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RF 9, 7/16/02 : High-Organics Aerosol
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RF 9, 7/16/02 : High-Organics Aerosol
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: : £ 1400 Rz
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RF 15, 7/23/02 : Fine Aerosol
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RF 15, 7/23/02 : Fine Aerosol
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* 7/23 is marked by high concentrations of small "’E 4000 1w | F
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observed during cloud-probing at altitudes below 8 3000 - micewe | F
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* Back trgjectory indicates marine origin which = ]
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natural part|C|eS 10 2 3 45617 100 2 3 45617

Particle Diameter, D, (nm)
End: 7/23/02 @ 20 UTC

RF | UTCTime | Alt Humid Size Number SO, | Organics | Org/ Calc. i

(m) Mode D, Distrib. Conc. mass mass SO, Density B
(nm) Remarks ) | ym?) | (mymd) (g/cmd) By \M’__
15 | 20:05:20-08 | 971 13 & 150 Bimodal 1974 0.79 2.1 0.73 1.20 ; ﬁr.h“"":r;-:r—
w/ ultrafine @
15 | 20:10-20:13 | 971 20 & 30 | Finemodes 4008 0.88 1.61 0.65 1.27
dominate
15 | 21:14-21:18 | 2245 | 20& 170 Bimodal 3332 1.11 1.31 0.4 1.37 % i 5\ . =N :1‘|




RF 18, 7/28/02 : Non-homogeneous Air M ass
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RF 18, 7/28/02 : Non-homogeneous Air M ass
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General Observations

N 000 B 0 2 Qe
L Lol L L 1 L1 ol 1 . . . .
20 1. Evidence of internal mixing
o RF10 - 100 §
e 16:37-16:48 % .. . . .
E — — S A. AMS: Similar mass distributions of sulfate and
s 159 | —— Organics 80 2 organics, at |east for the D, range of 250-500 nm
3 ? B. DMA: Similar growth of particles below 500 nm
T 60 g when exposed to the same RH (note that number
% 20 = concentrations above 500 nm are small; thus,
a «% hygroscopic growth becomes difficult to determine)
> 5 5 _ . :
g 20 3 2. Higher organic-to-sulfatemassratiosare
3 3 generally found at lower altitudes, with the
0 0 exception of RF 15
] ] | | ] ] ] |
o A XN AN A A A
- RF8
— 1 1 L 1l 1 1 L1 1111 3500 7] ’I’ iad & X RF9 B
@ - - RF10-11
£ 5000 — RF 10: 15:22-15:26 UTC 3000 — B
S 1B — RH = 19% 2 | EEE
.- = RH =70% -
2 4000 RF 15: 21:14-21:18 UTC s 2500 A RF19-20
% — RH=14% B’ 2000 -
> 3000 - —— RH-o8% !
© = X w
S < 1500
S 2000 = A
8 10007 X X >K¥ P
()
= 1000 - = 500 — o
> 0 i 0 * X
2 3 4567 | > 3 4567 | | | T |
10 100 O 2 4 6 8 10 12 14 16

Particle Diameter, D, (nm) Organics to Sulfate Mass Ratio



Summary & Acknowledgements

Summary:

e Various types of air masses were sampled in the Twin Otter flights
e Thetime scale of change in the aerosol number concentration depends on the
size of interest: the fine nuclei mode aerosol (D,, < 100 nm) varies with amuch
shorter time scale than that of the accumulation mode (D, > 100 nm). Spikes of
high aerosol number often occur in the ultrafine size range.
e Above the atitude of ~ 3000 m, particles becomes sparse and are generally
uniform in number and size, with a mode between 30-50 nm
* Aerosol below 500 nm is predominantly internally-mixed, as evidenced by:
* Composition that is generally uniform with size
e Similar growth behavior with RH
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